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Abstract 1 
In chronic musculoskeletal pain, avoidance behavior is a prominent behavioral characteristic 2 
that can manifest itself in various ways. It is also considered a crucial component in the 3 
development and maintenance of chronic pain-related disability, supposedly fueled by pain-4 
related fear and catastrophic beliefs. Despite the frequent occurrence of avoidance behavior 5 
and its potential impact on quality of life, relatively little research has been dedicated to the 6 
nature of avoidance in chronic pain and its assessment, leaving its underlying mechanisms 7 
poorly understood. In the current paper, we stipulate some of the existing parallels between 8 
chronic pain research and more basic fear and anxiety research inspired by modern learning 9 
theories. After a brief introduction, we discuss avoidance theories that are likely apt to be 10 
applied to chronic pain, including avoidance as a response that can affect fear responding, and 11 
the role of avoidant decision making and motivational context. Finally, we will outline how 12 
these theories may impact clinical treatment.  13 
 14 
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INTRODUCTION 1 
Simon, a 52-year-old male with back pain for the past 30 years is referred to a rehabilitation 2 
department for the treatment of his pain problem. Until a year ago, his pain was still 3 
bearable, and did not cause much problems in terms of daily functioning. Currently however, 4 
he experiences severe pain stabs, making him afraid there is something seriously wrong in his 5 
body. Simon admits the complaints are starting to interfere with his daily life activities 6 
[functional disability]. Simon no longer lifts heavy things, bends over, or does exercises, he 7 
finds himself giving up on his favorite activities: his job as a teacher, his dancing lessons with 8 
his wife, and he even cancelled his summer vacation [total avoidance behavior as in entirely 9 
not engaging in an activity]. Sometimes, he starts an activity but stops as soon as he thinks it 10 
may potentially harm his back [escape behavior]. Additionally, he is also doing certain 11 
activities less frequently, or in a different manner: using a lighter bicycle, carrying groceries 12 
cautiously, using a crutch while standing in the shower or when brushing his teeth [subtle 13 
avoidance behavior]. Sometimes he tries not to concentrate on the pain, or to think of 14 
something else [covert avoidance]. When the therapist asks why he is behaving like this, he 15 
responds that it makes him feel safe [safety behavior or safety-seeking behavior]. Also, using 16 
these tricks and aids enables him to still achieve some of his goals [perceived benefits of 17 
avoidance behavior]. Simon also says that on the one hand, he wants to do things in such a 18 
way that he feels the least pain possible. On the other hand, when it really matters, he can do 19 
the activity despite the pain. For example, he drives the car at night despite pain to please his 20 
wife who really hates driving in the dark [valued goals override pain avoidance goals].  21 
 22 
About one in five people in Europe (19% in the last 6 months) and the United States 23 
(19% based on 1-year prevalence, 29.3% lifetime prevalence) report chronic pain (Breivik, 24 
Collett, Ventafridda, Cohen, & Gallacher, 2006; Von Korff et al., 2005). In the European study 25 
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of Breivik et al. (2006), 18% to 85% reported severe pain with an average of 34%. Sixty-six 1 
percent of chronic pain sufferers had moderate pain. Forty-six percent of European 2 
respondents with pain reported having constant pain, and 54% had intermittent pain. In 3 
addition, 40% of the European respondents were not satisfied with the effect of their pain 4 
treatment; 38% was not satisfied with the doctor treating their pain. Additionally, it also 5 
appears that people who experience long-lasting pain do not always experience much support 6 
from their social environment. In fact, 30% felt no one believed how much pain they were in. 7 
Finally, chronic pain not only puts a huge burden on the individual but also on society by 8 
excessive health care costs due to unnecessary and ineffective interventions and lost work 9 
productivity (Dagenais, Caro, & Haldeman, 2008; Ekman, Johnell, & Lidgren, 2005; van 10 
Tulder, Koes, & Bouter, 1995). 11 
The apparent failure of curative treatments for chronic pain has inspired theoretical 12 
models that approach the understanding and management of chronic pain from a non-curative 13 
angle. Modern learning theories of chronic musculoskeletal pain have included fear of pain 14 
and avoidance behavior as a central disabling factor, as illustrated by the example of Simon. 15 
In particular, the fear-avoidance model (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Lethem, 16 
Slade, Troup, & Bentley, 1983; Vlaeyen & Linton, 2000, 2012) has emphasized that 17 
catastrophic misinterpretations of and cognitions about pain give rise to pain-related fear, 18 
which can induce avoidance behavior meant to avert the perceived danger (e.g., Trost, France, 19 
& Thomas, 2011; Vlaeyen, Kole-Snijders, Boeren, & van Eek, 1995). Because in chronic pain 20 
patients, pain is typically no longer a sign of actual danger (e.g., the injury has healed, despite 21 
persistent pain) avoidance behavior loses its adaptive function as a protective strategy and 22 
may initiate a pathway towards functional disability (Zale, Lange, Fields, & Ditre, 2013). 23 
Additionally, patients do not have the opportunity to verify whether their assumption of 24 
impending danger is accurate. Avoidance behavior is thus considered to contribute majorly to 25 
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the self-perpetuating cycle of pain, catastrophizing and fear. In spite of this, avoidance 1 
behavior has not received much attention in chronic pain research (especially compared to the 2 
amount of attention for pain-related fear, e.g., Karsdorp & Vlaeyen, 2009; Picavet, Vlaeyen, 3 
& Schouten, 2002; Severeijns, Vlaeyen, van den Hout, & Weber, 2001; Sullivan et al., 2001; 4 
Vlaeyen, Kole-Snijders, Rotteveel, Ruesink, & Heuts, 1995) nor is there a clear framework to 5 
empirically and systematically investigate avoidance behavior.  6 
A basic obstacle in avoidance research is the lack of conceptual clarity: It appears to be 7 
difficult to come up with one single definition of avoidance behavior. A generic definition is 8 
that it is a behavior that prevents or postpones the occurrence of an aversive stimulus (Pierce 9 
& Cheney, 2008). It is as such differentiated from escape behavior, which is behavior that 10 
(prematurely) ends an ongoing aversive stimulus. However, as illustrated by Simon, 11 
avoidance behavior can present itself in various ways, ranging from avoidance (i.e., not 12 
engaging at all in an activity or situation), to subtle within-situation avoidance behavior (i.e., 13 
staying in the feared situation, but still avoiding full exposure, e.g., bending down, but 14 
keeping back straight) to more covert, emotional and mental avoidance strategies (e.g., 15 
distraction; Brown & Barlow, 2009; Sexton & Dugas, 2008). Because such actions are often 16 
performed deliberately and because they are assumed to protect oneself from an aversive 17 
event and bring about a sense of safety (e.g., preventing more pain, preventing harm), a more 18 
overarching term that is often used is safety behavior or safety-seeking behavior (Salkovskis, 19 
1991; Salkovskis, Clark, & Gelder, 1996; Wells et al., 1995).  20 
Avoidance behavior is often associated with fear and much of what we know about 21 
avoidance behavior stems from research on anxiety disorders. The American Psychiatric 22 
Association (2000) even considers excessive avoidance behavior as a central diagnostic 23 
feature of anxiety disorders. Because chronic pain also seems to include a pathologic aspect 24 
driven by pain-related fear there is no a priori reason to assume that the processes underlying 25 
AVOIDANCE BEHAVIOR AND CHRONIC PAIN 
7 
 
that fear-driven pathology should differ from those in basic pathological anxiety, especially 1 
considering that chronic pain frequently co-occurs with anxiety disorders (Breivik et al., 2 
2006; Demyttenaere, Bruffaerts, Lee, Posada-Villa, Kovess, & Angermeyer. 2007; Von Korff 3 
et al., 2005). This fuels the idea that they may share vulnerability factors and/or maintenance 4 
processes (for a review, see Asmundson & Katz, 2009). Because of the apparent parallels 5 
between anxiety disorders and chronic pain, we propose to build upon general avoidance 6 
theories not limited to a specific disorder, to increase our understanding and management of 7 
disability in chronic musculoskeletal pain. Evidence in line with such a view is already 8 
emerging. Research has shown that classical conditioning principles are involved in the 9 
development and extinction of fear in general (Barlow, 2002). Using a pain-tailored fear 10 
conditioning paradigm, it was recently also shown that the same principles apply to pain-11 
related fear (Meulders, Vansteenwegen & Vlaeyen, 2011; Meulders & Vlaeyen, 2012; 2013). 12 
The paradigm consists of a basic differential fear conditioning procedure, in which an 13 
originally neutral conditioned stimulus (CS; a joystick arm movement) is paired (CS+) or 14 
unpaired (CS-) with a painful unconditioned stimulus (US). This results in more fearful 15 
responding to the CS+ movement than to the CS- movement. Importantly, the use of a 16 
proprioceptive CS (a movement) and a US that is painful, is of particular relevance to chronic 17 
pain patients. This is opposed to basic fear conditioning paradigms, where the CS is typically 18 
an exteroceptive cue such as a geometric shape or a sound, and the US is an unpleasant but 19 
not painful electrocutaneous stimulus, both of which are less relevant to pain patients.  20 
 21 
 In the remainder of this paper, we will zoom in on relevant conceptualizations of 22 
avoidance behavior, as well as on avoidance-fear theories that could drive falsifiable 23 
hypotheses and empirical studies. Next, we will also discuss potential implications for 24 
treatment of chronic pain patients with higher levels of fear.  25 
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DISABLING MECHANISMS UNDERLYING AVOIDANCE BEHAVIOR 1 
Potential conceptualization of avoidance behavior 2 
In the context of chronic pain, some would label avoidance behavior as typical overt pain 3 
behavior characterizing chronic pain patients. For example, Revicki et al. (2009) state that 4 
“pain  behavior”  is  merely an indication of the pain experience itself (e.g., intensity, amount, 5 
cause) or an indication of how a person deals with pain. Accordingly, pain behavior is 6 
conceptualized as observable behavior meant to communicate to other people that one is 7 
experiencing pain, e.g., grimacing, moaning, asking medication (Fordyce, 1976; Fordyce, 8 
Shelton, & Dundore, 1982; Keefe, Bradley, & Crisson, 1990). Other authors have proposed to 9 
distinguish between communicative (e.g., grimacing) pain behaviors and protective (guarding, 10 
bracing, rubbing) pain behaviors, based on the finding that both are determined by different 11 
factors: protective pain behavior seems to vary according to the physical demands of the task, 12 
but does not appear to depend on what was asked to communicate (estimate the weight vs. 13 
rate experienced pain), while the display of communicative pain behavior seems to vary with 14 
the communication goal (stronger while rating pain vs. estimating weight), but not with the 15 
physical demands of the task (Sullivan et al., 2006). 16 
 However, conceptualizing avoidance as a mere behavioral expression of pain, may not 17 
do justice to what avoidance potentially is: a crucial element in the development and 18 
maintenance of anxiety-related pathology. One recent suggestion is to conceptualize 19 
avoidance behavior as an action tendency or action disposition that reflects the motivational 20 
component of the fear emotion (Beckers, Krypotos, Boddez, Effting, & Kindt, 2013; 21 
Krypotos, Effting, Arnaudova, Kindt, & Beckers, 2014). Pathological fear can thus be seen as 22 
a disproportionate disposition to avoid, which is in line with anxiety disorders essentially 23 
being a behavioral dysfunction manifesting itself through excessive avoidance behavior 24 
(Beckers et al., 2013). Research addressing avoidance as an action tendency seems promising 25 
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(e.g., Arnaudova et al., 2013), but is still in its infancy. We will focus on more established and 1 
already empirically supported avoidance theories in the remainder of this paper.   2 
 3 
Avoidance behavior and its relation to fear 4 
Early pain-specific models seem influenced by avoidance theories (see for example the model 5 
of Lethem and colleagues, 1983; Philips, 1987; Asmundson, Norton and Norton, 1999). These 6 
models were often inspired by operant learning theory principles and experimental-clinical 7 
work, such as demonstrated by early as well as more recent work of Rachman and colleagues 8 
(for a comprehensive review on this topic, see Lovibond, 2006, Declerq & De Houwer, 2009).  9 
 The oldest theory and probably the theory that shaped avoidance research the most is 10 
the two-stage fear-avoidance theory of Mowrer (1939, 1947), which assumes a dynamic 11 
relationship between Pavlovian acquisition of fear and instrumental avoidance behavior. In 12 
essence, the theory suggests that repeated pairings of an originally neutral stimulus (CS; e.g., 13 
a movement) with an aversive US (e.g. pain) results in the development of an association 14 
between the CS and the US. Subsequent presentations of the CS will activate the memory 15 
representation of the US, and thereby trigger conditioned fearful responding (CR). Given its 16 
aversiveness, fear, becomes a driving force for performing responses that might reduce it, 17 
such as avoidance behavior to prevent or attenuate the anticipated unpleasant outcome. 18 
Hence, when avoidance behavior is performed in the presence of a CS, fear responding is 19 
reduced, a result that becomes an incentive or instrumental reinforcer for repeating that 20 
behavior (Skinner, 1938). Mowrer’s  theory  has  been  criticized and further refinements have 21 
been proposed. This led to alternative models stating, for example, that fear is prerequisite for 22 
instrumental reinforcement of avoidance behavior or the idea that Pavlovian safety signals 23 
produced by avoidance behavior actually serve to maintain it (Gray, 1971; Mowrer, 1960, 24 
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Rachman 1976). However, for neither of these models, the empirical evidence was conclusive 1 
nor satisfying..  2 
 After a few years of apparent diminished attention to avoidance behavior, avoidance 3 
models have recently started to gain renewed interest. One theory is that avoidance behavior 4 
can function as a negative occasion setter. Negative occasion setting refers to the idea that the 5 
presence of a feature X (typically an external stimulus) may indicate that a CS or warning 6 
stimulus is not followed by a US – as opposed to when feature X is absent (for a review of 7 
occasion setting, see Holland, 1992). That  is,  feature  X  “sets  the  occasion”  for  the  CS- noUS 8 
relation, without being able to affect fearful responding (De Houwer, Crombez & Baeyens, 9 
2005). For example, a light (CS) may predict the presence of a painful stimulus (US), except 10 
when a tone (feature X) is also present. However, the tone in itself does not predict the 11 
presence or absence of the US. Particularly interesting for the present topic is that Declercq 12 
and De Houwer (2008) recently found that a behavioral response in the form of avoidance can 13 
have occasion-setting properties. Translating this to our patient Simon, he believes lifting 14 
heavy things (the CS) predicts spinal injury (the US), unless he keeps his back straight (subtle 15 
avoidance behavior; feature X). Yet, keeping his back straight in itself does not predict 16 
anything for Simon, it merely indicates whether bending over (the CS) will or will not be 17 
followed by injury (the US).  18 
Older cognitive theories (e.g., Seligman & Johnston, 1973), as well as more recent ones 19 
such as the integrated expectancy-based model of Lovibond (2006) tend to rely on cognitive 20 
elements to explain the development and persistence of avoidance behavior (e.g., Mitchell, De 21 
Houwer, & Lovibond, 2009). The integrated expectancy-based model for example, proposes a 22 
direct effect of avoidance on fear responding. It incorporates a Pavlovian component in 23 
addition to an instrumental component, each of which are supposed to be driven by an 24 
expectancy: 1) the presence of a particular CS results in the expectancy of a particular US 25 
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(i.e., Pavlovian component of fear acquisition) and 2) performing a particular response leads 1 
to the expectancy that a particular US will be absent (i.e., instrumental component; Lovibond, 2 
2006; Lovibond, Saunders, Weidemann, & Mitchell, 2011). By combining the knowledge 3 
embedded in these expectancies, an individual could assume that the aversive US is less likely 4 
to occur when an avoidance response is performed compared to when it is not. This generates 5 
avoidance behavior, and can subsequently affect fear responding. Empirical support for this 6 
idea has indeed already been found in an avoidance learning paradigm in socially anxious 7 
individuals (e.g. Ly & Roelofs, 2009). 8 
 Finally, a recent hypothesis – with a focus on avoidance in general– is that the relation 9 
between avoidance behavior and fear or anxiety is not necessarily unidirectional, but 10 
bidirectional. Particularly, it is hypothesized that subjective  information  such  as  one’s  own  11 
emotion  and  one’s  own  avoidance behavior can be used as a source of information to derive 12 
danger, e.g.:  “I  am  afraid,  therefore  there  must  be  danger”;;  I  am  running away, therefore there 13 
must  be  danger”  (Arntz,  Rauner,  &  Van  den  Hout  1995;;  Gangemi  et  al.,  2012). Paradoxically, 14 
such  “emotional  reasoning”  could  affect  (i.e.,  increase)  the  perceived threat value of an event 15 
and could therefore constitute another pathway through which avoidance behavior can 16 
maintain and potentially even increase fear and anxiety (see also Engelhard & Arntz, 2005). 17 
This may open up important new research avenues concerning the effect of avoidance on 18 
pain-related fear.  19 
 20 
Learning history affects avoidant decision-making 21 
While these theories help to understand the relation between avoidance behavior and fear, 22 
there are other theories with the potential to offer more insight into how avoidance behavior 23 
may become so persistent and hard to abolish. Interestingly, patients often describe their 24 
avoidance behavior as something that initially requires an effort or choice, but over time turns 25 
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into a seemingly intention-less, habitual pattern. The  idea  is  that  one’s  previous  learning  1 
history may help  understand  a  person’s  current  and  future  avoidant  decision-making, 2 
(Krypotos et al., 2014). An elegant experimental demonstration of this idea is provided by 3 
Pittig and colleagues (2013). After a Pavlovian differential fear conditioning procedure, 4 
healthy participants were subsequently presented with a gambling task. It appeared that a CS 5 
that previously predicted an aversive US (CS+) and which was now associated with an 6 
advantageous choice (higher probability of gains) was still avoided more compared to a 7 
second CS that previously predicted the absence of the US (CS-) but was now less 8 
advantageous.The tenacity by which chronic pain patients hang on to avoidant decision 9 
strategies despite the costs that may go along with it, such as overuse of pain medication, 10 
doctor shopping, needles invasive interventions, may be understood in terms of such avoidant 11 
decision-making. The resulting failure to control pain yields increasing levels of frustration 12 
and dissatisfaction (Lauwerier et al., 2012). 13 
 A patient’s decision-making may also interact with the particular goal one is trying to 14 
achieve at that moment (Crombez, Eccleston, Van Damme, Vlaeyen, & Karoly, 2012). For 15 
example, when one is trying to attain a positive, non-pain related outcome, e.g., increasing 16 
health, looking more attractive, family happiness, pain might be tolerated better or even be 17 
deliberately sought after, e.g., as in needle injections, giving birth, pain because of a piercing, 18 
or sore muscles by taking up exercising after a long period of inactivity. This could imply that 19 
the extent to which one relies on avoidance behavior is affected by the motivational context in 20 
which it is embedded (see also Crombez et al., 2012; Karoly, Okun, Ruehlman, & Pugliese, 21 
2008; Karsdorp, Nijst, Goossens, & Vlaeyen, 2010; Karsdorp, Ranson, Nijst, & Vlaeyen, 22 
2012). Indeed, some patients (see also our example of Simon) report that certain behaviors 23 
that qualify as avoidance behavior in the eye of the therapist actually help them to attain 24 
important life goals. The relentless pursuit of pain control via avoidance behavior could 25 
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perhaps be recasted as a way to be able to carry out daily activities and attain valuable life 1 
goals, e.g., constantly taking breaks because a person cannot do his job otherwise. Moreover, 2 
the presence of another, competing goal (attaining a monetary reward), has been found to 3 
decrease the frequency of avoidance behavior, even when pain-related fear is high (Claes, 4 
Karos, Meulders, Crombez & Vlaeyen,2014; Van Damme, Van Ryckeghem, Wyffels, Van 5 
Hulle, & Crombez, 2012).   6 
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IMPLICATIONS FOR CHRONIC PAIN TREATMENT 1 
Reducing excessive pain-related fear  2 
The idea that pain-related disability is mediated by the avoidance of daily and desired 3 
activities, driven by fear and catastrophic expectations and/or (mis)interpretations of pain, has 4 
led to the development of a fear-reduction therapy based on exposure. Exposure therapy aims 5 
to reduce pain-related fear by exposing the patient to feared situations or stimuli (e.g., heavy 6 
lifting) without the expected catastrophe occurring (e.g., a spine that snaps). This provides a 7 
disconfirming experience and offers corrective evidence, which reduces fearful responding 8 
and ultimately inhibits further avoidance behaviour. Evidence for the success of exposure has 9 
been provided by both single-case experiments (Boersma et al., 2004; de Jong et al., 2008; de 10 
Jong, Vlaeyen, Onghena, Cuypers et al., 2005a; de Jong, Vlaeyen, Onghena, Goossens et al., 11 
2005b; Vlaeyen, de Jong, Geilen, Heuts, & van Breukelen, 2001; Vlaeyen, de Jong, Geilen, 12 
Heuts, & van Breukelen, 2002) as well as randomized controlled trials (Leeuw et al., 2008; 13 
Linton et al., 2008; Woods & Asmundson, 2008). Meulders and colleagues (2011) developed 14 
a fear conditioning paradigm in which fear of a painful arm movement is first installed by 15 
pairing the movement with a subsequent painful stimulus. This is followed by a fear-reduction 16 
or extinction procedure, in which the arm movement is presented without the expected painful 17 
stimulus. As a result, fearful responding towards the arm movement indeed declines (see e.g., 18 
Meulders, 2012, Volders, Meulders, De Peuter, Vervliet & Vlaeyen, 2012). This finding 19 
corroborates the clinical studies and more importantly, it further validates the idea that 20 
exposure therapy is driven by learning principles, such as CS-US associations and 21 
expectations about the (non-) occurrence of an aversive event.  22 
An important critical note to exposure and its parallel use in anxiety disorders versus 23 
chronic pain, is that while fear is the obvious problem in an anxiety disorder, pain is the 24 
obvious problem of chronic pain. Yet, exposure does not aim to reduce pain, it targets the 25 
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catastrophic interpretation of pain as a signal for imminent danger. Because pain (the apparent 1 
danger signal) cannot be eliminated, it could be argued that people are right to be afraid. It 2 
could also mean that other strategies such as acceptance and commitment therapy may be 3 
better suited than exposure. The key is that pain is only a danger signal in acute pain, but is no 4 
longer so in chronic situations. Exposure enables patients to challenge and correct this 5 
interpretation of pain. The result is less fear, less avoidance, and better functioning, even if 6 
pain remains present. An interesting finding is that reductions in fear are often followed by 7 
decreases in pain as well, albeit with some delay (for examples, see De Jong et al., 2005a). 8 
While this may seem an unintended benefit of exposure, it could also mean that fear of pain 9 
mediates pain, a hypothesis for which experimental evidence is emerging (e.g. Meulders, 10 
Vansteenwegen & Vlaeyen, 2012; Gramsch et al., 2014). If corroborated further, exposure 11 
may have the advantage over acceptance-based approaches of using fear reduction as a lever 12 
to reduce pain as well.  13 
 14 
How avoidance behavior interferes with exposure therapy in chronic pain patients  15 
The ultimate goal of exposure therapy in chronic pain is to increase daily functioning by 16 
reducing the engagement in avoidance behavior. Giving up on the behavior that makes the 17 
patient feel safe is not always an easy task, especially for those who are highly fearful. Some 18 
patients may not be willing or feel able to immediately refrain from avoiding entirely in 19 
exposure-based treatment, which could lead to treatment resistance or even drop-out. To 20 
overcome this, a suggestion has been to allow the  “judicious”  use  of  safety  behavior  in  21 
exposure therapy rather than irrefutably eliminating it (Rachman, Radomsky and Shafran, 22 
2008). Especially in the early stages of treatment and in extremely anxious patients, this could 23 
enhance  the  patient’s  sense  of  control and increase predictability. This may make the 24 
treatment less threatening, and could lower refusal and drop-out rates, without preventing 25 
reduction of fear, nor disconfirmation of threat beliefs. Empirical support for the latter has 26 
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indeed been provided by studies investigating exposure with safety behavior in students with 1 
fear of snakes (Milosevic & Radomsky, 2008), spider fear (Hood, Antony, Koerner, & 2 
Monson, 2010), fear of contamination (Rachman, Shafran, Radomsky, & Zysk, 2011; van den 3 
Hout, Engelhard, Toffolo, & van Uijen, 2011), and students with claustrophobic fear (Sy, 4 
Dixon, Lickel, Nelson, & Deacon, 2011). Nonetheless, attempts to experimentally validate the 5 
suggested advantages of judiciously used safety-seeking behavior have failed (Deacon, Sy, 6 
Lickel, & Nelson, 2010).  7 
 Importantly, the idea of allowing a safe guard in the form of safety-seeking behavior 8 
(e.g., subtle avoidance behaviors) can be challenged when looking at more general (non pain-9 
specific) theories about avoidance and fear. Exposure therapy is essentially a Pavlovian 10 
extinction-based procedure during which a CS that was previously paired with a US, is 11 
subsequently presented without the US (also called a CS- or CS-only trial; Hermans, Craske, 12 
Mineka, & Lovibond, 2006). Because the absence of the US is unexpected, the predictive 13 
value of the CS for the presence of the US is reduced. This results in reduced conditioned 14 
fear responding towards that CS (Rescorla & Wagner, 1972). Avoidance behavior is believed 15 
to disrupt this process through a mechanism described as “protection  from  extinction”  16 
(Lovibond, Davis, & O'Flaherty, 2000; Lovibond, Mitchell, Minard, Brady, & Menzies, 2009; 17 
Rescorla, 2003; Vervliet, Vansteenwegen, Hermans, & Eelen, 2007). The presence of a safety 18 
cue or safety-seeking behavior during extinction makes it redundant for the predictive value 19 
of the CS to diminish and therefore preserves/protects the value of the CS as a danger signal. 20 
The protective effect of a safety-seeking behavior has been experimentally confirmed in a 21 
study on fear of movement-related pain (Volders et al., 2012). When safety-seeking behavior 22 
was performed in the presence of a CS that was subjected to an extinction procedure, fear of 23 
movement-related pain in response to that CS was immediately reduced (during the extinction 24 
procedure). Fear returned when this behavior was omitted afterwards (after apparent 25 
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successful extinction). In contrast, when safety-seeking behavior was omitted during 1 
extinction, fearful responding declined slower, but remained low after extinction and did not 2 
return (Volders, et al, 2012). Another related suggestion is that when the non-occurrence of 3 
the (avoided) catastrophic outcome is attributed to an avoidance behavior, the situation can be 4 
interpreted  as  a  “near  miss”  experience. As a consequence, the erroneous belief is maintained: 5 
“If I had not avoided making these movements, I surely ended up in a wheelchair”.  The 6 
subsequent absence of the catastrophe has a rewarding effect and patients will be motivated to 7 
use the same responses in similar future situations, adding to the self-perpetuating nature of 8 
chronic pain and pain-related fear (Philips, 1987; Salkovskis, 1996; Salkovskis et al., 1996; 9 
Vlaeyen & Linton, 2000). Studies have indeed demonstrated detrimental effects of safety(-10 
seeking) behavior on the reduction of fear in clinical and subclinical samples of panic disorder 11 
with agoraphobia (Salkovskis, Clark, Hackmann, Wells, & Gelder, 1999), social phobia (Kim, 12 
2005; McManus, Sacadura, & Clark, 2008; Wells et al., 1995), fear of contamination (Deacon 13 
& Maack, 2008), and claustrophobia (Powers, Smits, & Telch, 2004; Sloan & Telch, 2002).  14 
 The findings about adverse effects of safety-seeking behavior on exposure-based 15 
treatment seem to corroborate the suggestion that what is learned during fear extinction 16 
procedures is not reflected in the amount of fear that is expressed during such a procedure 17 
(Baker, Mystkowski, Culver, Yi, Mortazavi, & Craske, 2010; Craske et al., 2008; Plendl & 18 
Wotjak, 2010; Craske, Treanor, Conway, Zbozinek, Vervliet, 2014). Clinical evidence for this 19 
seems to emerge as well. A randomized controlled trial was recently performed aiming to 20 
evaluate the efficacy of a unified or trans-diagnostic treatment that could target multiple 21 
anxiety disorders (Schmidt et al., 2012). The treatment aimed to eliminate a safety(-seeking) 22 
behavior, because it is a relevant factor for a lot of anxiety disorders. Results provided support 23 
for the efficacy of this so-called False Safety Behavior Elimination Therapy compared to a 24 
waiting list group (Schmidt et al., 2012). These findings appear to suggest that in order to 25 
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reduce fear in the long term, eliminating safety-seeking behavior from exposure therapy is 1 
advised. 2 
 3 
Taking into account the motivational context  4 
Goals or motivational context may impact the frequency or actual use of avoidance behavior, 5 
but also the effect avoidance behavior has on fear extinction. It has been suggested that some 6 
behaviors can be phenomenologically similar (e.g. not doing something), but can be 7 
performed with different underlying intentions, leading to different outcomes (Thwaites & 8 
Freeston, 2005). For example, one study showed that pain behavior can have a 9 
communicative or protective function while only the latter type correlated with pain ratings 10 
and self-reported disability (Sullivan et al., 2006). Others found that avoidance safety 11 
strategies and impression-management strategies in social phobia were each related to 12 
different social outcomes (Plasencia, Alden, & Taylor, 2011). Thwaites and Freeston (2005) 13 
state that avoidance behavior is not detrimental per se, but that its (mal)adaptive effect is 14 
dependent on its function and underlying intention. Such a motivational aspect infuses 15 
avoidance behavior with an idiosyncratic quality: the same individual can perform the same 16 
behavior for a different reason. Thwaites and Freeston (2005) therefore argue to distinguish 17 
between maladaptive and adaptive behavior, rather than using a topology of behavior, with 18 
adaptive behavior being a strategy that “seeks to reduce anxiety but does not seek to prevent 19 
an imagined catastrophe” (p. 180). This may produce a different outcome than a strategy that 20 
does seek to avert a catastrophe, an idea for which preliminary experimental evidence has 21 
been offered (Volders, Meulders, De Peuter and Vlaeyen, under review).  22 
 A treatment implication would be that to target the right behavior during treatment, the 23 
identification of adaptive and maladaptive avoidance behavior is crucial. This may be 24 
challenging because patients may not always have the capacity for conscious reflection and 25 
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introspection about their fears and their behaviors, nor their underlying motivation (De 1 
Houwer, 2003, 2006). This might be particularly the case for avoidance behavior, which 2 
requires the person to reflect upon behavior that  a  person  does  “not  do”  and  which may have 3 
become automatic and habitual. Furthermore, most measures are direct and based on self-4 
report, which is limited by presentation strategies, demand characteristics and social 5 
desirability, possibly distorting the outcome of measures that explicitly ask to self-evaluate 6 
cognitions or beliefs (Asmundson, Vlaeyen, & Crombez, 2004). The Subtle Avoidance 7 
Frequency Examinations (SAFE, Cuming et al., 2009) could be a valuable instrument in this 8 
regard. The SAFE was able to distinguish between three different types of safety-seeking 9 
behavior: active safety behaviors (things a person does), subtle restriction of behavior (things 10 
a person does not do) and behaviors meant to avoid or conceal physical symptoms. 11 
Complementary to questionnaires (and the inevitable clinical evaluation), indirect tasks could 12 
also be used in which attitudes are inferred from behavioral responses instead of being 13 
explicitly asked for (see e.g., De Houwer, 2003; Rinck & Becker, 2007), or behavioral tasks in 14 
which a patient is asked to actually perform the same activity at regular moments before, 15 
during and after treatment.  16 
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CONCLUSION 1 
General theories about avoidance behavior and avoidant decision-making can help us better 2 
understand avoidance behavior in chronic pain and generate interesting new, testable 3 
hypotheses. In addition, this research tradition also offers the methods (such as conditioning 4 
procedures tailored to investigate pain-related fear) to empirically and rigorously test potential 5 
processes underlying pain-related disability.  6 
A better understanding of avoidance will not only increase our understanding of pain-7 
related disability, but may eventually lead to more specific or new treatment guidelines for the 8 
treatment of chronic (musculoskeletal) pain. Evidence seems to converge on the idea that a 9 
safety guard during exposure has immediate fear-reducing effects (Rachman et al., 2008), but 10 
also preserves the catastrophic expectations that maintain fear in the long run.   11 
 12 
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